^2003-0069195 



(19) CH£[ei^^^S(KR) 
(12) S^^gS(A) 



(51) Int. CI 
C03B 33/03 


(11) gJHSs 
(43) S^H^a} 


^2003-0069195 
2003 \* 081! 25 §J 


(21) ^ ^ 

(22) m&m*\ 

bH 04 •=» TJI ^ QJ TL 

(86) ^XllMSas 

(86) 3Ji astasia 


10-2003-7008560 
2003 ^06124^ 

zlUUu Jfi UDg c*t^ 

PCT/JP2O02/0O258 (87) ^X||g;>H3S 
2002^01§!16gJ (87) ^XII^HgJXI- 


W0 2002/57192 
2002 ^07^ 25 gJ 


(30) ^aa^s 

(71) fgoi 


JP-P-2001 -00008796 2001 y 01 S 1 7 gJ iJ £ ( JP) 
Ol^fiAl Q0|0fs £ 2n ?f^A|?|;>r0|A|: 




(72) ^JgXr 


^OIIOtDJflS?! 


123 




aS^2A^f*^0|E[A|nmn|?mi Q22D1|12«H23D| 
^AI^PfOIAm 


^£A|Q0|0^ £:n n;>r 








(74) CHSIO! 


aS^2Af?f¥^0|EfA|DmD|?HII Q22DH12«M2:i]D| 


^aA|CfO|0^£^li37F 








(54) BBSA. ^BAI^ij 







^ Xi|1^3£f0| « §J XJ|2^3£}0|« ^BBr. 12 tHGPIffSI ^3S|0| M Bfojoi 12 

X||1^3£r0|M =£B SJ X||2^3£r0|* =£B AhOIOII ZL qq^g X| X|s r O] &*G r fc 



» sag. 2S2j sams?o(ttttteHeaifi)s s»ai2j aa*ianis7iff(ie^iM4H-?4*fi)s 

^go| >.3^0| M BfO! (serine I i ne) f§ ttj-BJ- ^3Br0|M82£*| §&o|^ a 33*1 (^Br^SS) Oil 
3ff 3101 Q. 



¥ S All AH Oil °JOiAi\ ^ISJHSJIBg S^AI^I 2XH S^lffOII fe. ^£H^ ?IEr(glass ft 

fi)S Ai^ atM^lfc ^gnHStJaS panel). M^a r q^ga|0| EH^(plasma display panel). 
f^lELQI^aiOl ^(organic EL display panel) |§E| g5H Q ^H3|0| HHU(flat display panel)3f 
Ajg.j^ J\nv( s \ I icon ftfi) . A r Er0|0| ?l& (sapphi re ££) ^0|| 5£H± ?\&m 3^A|5>|^ «h£x|| 
?IEK^£fi *K)0| sssq. 0| eh 232] ^XHSZM&e Strife g&3S*H£:?IS°SAi 
°^SHHy e oils #01 fiSffq. 

£45^ gdH2| oH^HHy SBei;e!(?aapanel %M I i ne)900£| M^£(block diagram) 0|Cr. ^§DH^ 
a3Br£!9008 ^3B r 0|M &x| (scribe §|g) 901 S ?d|o r ^ 91Q . £46^ ^3Sf 0| M S«9012| A\ 
AISE0IQ. ^3^0|^ &X19018 E||0|g(table)905S ?U|o r H 2LQ. Q|0| M9050JI oH§Diqnny 
(«S mother panel)9080| XH x| (»H) E| CH HQ. E1|0|M905^ Yl^o^ 0|= ^r^orH EES? 6 

i^f^o^ 5is 7rso[^ii ^x| £|CH £iq. ^SDiqnny908^ Ai^ 2§2| y\B9. 

S ^ElOi £iq. 

^3£ r 0|M 3x1901011^. Efl 0| S9050II XH^I^I q q nHy908M 2S5J ^^H^ g 

A^oj ^H-a, ?l&(0im r A^^ 0|£U &C[)2J S2§ r^3£[0|^oPI 91 ^3B r 0|M 

ol|S(scribe head)8110| X1^^g CCrBr ^£[0|g (si iding)o r £^ ^^|£|CH ^3£r0|« oj|S 



811011b § gCKtip ho!der)8060I ¥*t£|Oi £i 32 . S §38062) ofEWIb ^3£r0|« 0Hg£f2J 
(scribe Sfc£line)S# CCfEr QH§ Dj q DHy908g A3£rO| Mofb ^|Ei 1 ^(cutter wheel t i p)8047h 
fil2of£^ X|X|£jOi ^3drO| M Sx|9010ilb Xl^fff CCfBf ^3£fO|M o1|£811# ^§^r^! 

£E|812;>f ^x|E|01 ?iq. r^3£fO|M §x|901£ CCD?f0i[£f9292r SUEi (mon i tor)930# ?b| 
5(2 2!q. CCD?fO]|^929b °»§ q qnH ^ 908^ 3«aSW7| ?|S r 0| °4 3 D1 Ci EH y Oil ?J£f 
2!gje Df3(al ignment mark)! SJ^&Cf. 2L|E|930g CCD?f Oil 21929011 2JofO| 832)8!^ 
□f3M HA|&q. 

^3BfO|« §x|9012J »M(T»E«)Qlli=: MEII0I3 Sfl (break &S)9027f BH x| 5E| CH 2iQ. £47g 
M£l|0|3 §x|9022| AfA|£0|q. Mei|0|3 §fx|902b EJ|0| ^HIofZQ £jq. 91 0|M9 17011 b. 
oH§0iqiIHy9082J A03? Jj^OI 61=01 £]£^ XHxIEICH 2«q. E1|0|M917£ Y2»gJoS o|^ 1\ 
£ES^ 02^^o^ si*] ^epil ^x|£|CH 2jq. MSII0I3 Sx|9020i|fe. 7|&# A 

3^ 7I&0II §32 ^3£[0|^ £[o|g tt[£f ^BoPI M£||0|3 bf(break bar)9197f E||0|M 

917011 XHxIS eHgmq ma 90821 aS2£ £3(H-&)&r£^ 2x|5E|0| 2jq. «£l|0|3 Hf9192| of 
^011 b 3 BS(ISrffi)Oj VX r S4T§ o"fb ^m^^HmV. rubber 92001 ¥^£|CH 2iP- 

MSII0J3 ^x|9022j S r ?!#0||b ^3£f0|« &x|901A^f HHx|£|Oi °jq. ±3B r 0|M &x|901Ab ±3 
ErOI^ S«9013| ^UIoQ £12. ^§DiL-|IIHy908e ?^5fb 2§2| ^EH^ 7IB 

§ 7|& 0|2]2j 7|»(0im r BS^ 01^3 &Q)m £3BfO|**jq. 

^3£r0|^ §x|901A2| 6-fff^0i|b *ei|0|3 *Jx|902A7f HHx|£J01 °jq. H£j|0|3 &x|902Ab 

0|3 Sx|9022f §gj^ ^UieHl °|3. 7|£K)i| §£^J ^3£J0|^ Bfpjg CCfdf 80 

^ Jl&e ^eiioiasq. 

£48^ gaH2| °HgDiq]IHy9082| S0£O|q. £49b QH § q q iqj y 908^^E1 °H§HHy909 
2J AfA|£0jq. oijg0iqHHg908B 6^^go^Mi 3^x2^2] 6^H2] °" § mi y 909 S IB^Cj. QH 
§nHy909g ?35fb 2§2| 7|9 gO||Al Sf*2| ^dH^ ^l^2j 2^(jft)0||^ BAKS 

^)9130| §S£JO] oHSmqnH^908e ^^o^ 2§2| e^H^ ^|ffo| A r 0|01|^ ^(seal)911 

0| ^^£JO] 2iQ- ±191 13f 2S2| e^H^ PI S0|| 2J^f01 ^ a(gap)0||b ^^J?(>±A 

p)gi4^^E1 5H3(?£j|)0| -oj(>jEA)S!Q- 

£50^ °h S Diq EH y 908011 S^£l^ ^915M ^So^ S^SEOiq. Dj q HHy 9082] 1\ 

SArBI ¥^ §y ^ ^]9112| ArOIOll^. °h § Di q mi y 908 M 1^ DCHOJI ^™o\~ m&E 

01 H|^K?Rik)mX| Sf£E^ 2§2| m^o\?\ ^915^ r 2S2| ^SH^ 

oieis ?ui^b ^§nny ^BB|°i9002] §^oii cfls r oi ^9&P. £5ie §BH2j ^3£r 

0| H ^X|9012| e^ h # SS5E0IH. £52 ^ g£H2| H£il0|3 &x|9022| ^§6}^ 

SS£0[q. £53 ^ ^3£|0|^ Sxl901A2] ^Sor^ §S£0|H. £54h M9I0I3 Srxl 

902A2] g^g S SFb § 0 E0| q . 

£45. £46 °J £51 e £ h £SrO| ^3Er0|^ Bfoj2| § ^ # ig^Q. A3B}0|M &x|901g £0 

oil qqq six! Oil 2ju r Oi ^SQi qn^y 9082] 7ie9ioo| ^ = 0| 

£J£^ y|0[M9050]| xHx|£J0. ^iq 1 y 804011 2Jo r 01 AS ^ 7[^9100j| ^3£[0|M Bj^jSlM §^ 

&q. 

£45. £47 °j £52 # l^ZSSrOI Md|0|3S ^S&q. ^3&f0|M &x|9010|| 21^^0| A^ = 

91001 ^aBfOiMS oh §[>iq imy 90801. £^011 qqq 2ix| &S?l?(JEWHi)oi| 2je r oi 

^2£|01 A3^ 7IB9100I Sr^OI 5BJ£^ S£j|0|3 §x|9022J Q|0|S9170|| XHx|£|S , «ei|0|3§r 
x|9022| MSII0I3 UKbreak bar)919b ^3B|0|^ BfojSie BS= ^^£^¥q Pf 

^(ApM)^^^^ ^i^9ioe r^aqoiM B|oisie qaf 

£45, £46 °! £53S ^SS r 01 ^3B r 0|M B^of2j ^Ss^Q. ^ai0|3 *rx|9020|| 2je r Oj 

a^^ Pinhgiooi iB3 qh^ rj] q nHy9080| . £goii qqq oit-j ?<re *}£J\=?(t$mm&)oi\ 

0\ &!^£|Oj A^^ ?|^9100| of ^ 0| £J£^ ^3£f0|« ^x|901A2J E||0|M9050I1 Xfj x| ^1 q . 
013 &x|902011 2\f>\0\ §0@9168 ^915011 2|Sf0| Bg^ 7|^9122f S^SEIOi °i 

J\ W£0\\ eHgcHq]my90B3r E||0|M9050l| XHxl^iq. ^3£fO|M Sx|901A^ ?iq ^ ^1804011 

2jmOj BS^ ^1^912011 ^3Bf0|M £f°JS2M §^&q. 

£45. £47 £54 M &3&©K>1 ^£110131 ^g|[Cf. ^3£f0|^ Sx|901A0l| 2Jof01 B&m 

9i27f ^3dfoi«s QH SDi q nf |^ g08OL £S0i | L4Bm a xi srs sispi^oii simoi yggoi 

^|&9127h of^0| £|£^ M3I0I3 Sx|902A2| EflO|S9170|| XH*|EIE3. M3|0|3 §x|902A2J 
^^1013 Hf919-^ ^3af0|« Bfp_IS2g {L\^[ AS^ 7|^910g ^^o^^Ei Pf^sho^ B g ^ ^| 
^912M ^3£ r 0j^ Bf?JS2S CCf^f 3£lH g^fg ^915011 qdfOI I^f 

geiufoi si^ieQ. 

£55^ g£H2f £ qg ^3Sf0|^ &x|9502| ?^£0|Cf. ^3£f0|M Sx|950g ^ S Dl Q HH g 908 
21 SS(BSS) M XHxlof^ E{|0lM95ie ^uiof^l 2LQ. El|0| M95 1011b °H§qqnHy908# ^§uf 
b 3§xl|(^f*)952P| ¥^£101 ?iq. ^3£fO|M §x|950S. °h§d1 qmu 908M AfOJOll ^2 
^ofOflM 3^of£^ ^x|£|b ^2| ?iq ol|E(cutter head)953. 954 g ^dimil 

0I3& ?^2| ^3q0|^ 3XI9500II ^OlAlb. °ij§qqHfia9080| H^Al|9520|| 2|of0j E||0|M951 
Oil m ^2J ^E1 51|£953, 954b oH§DiqnHy9082j SS(^Di) §J 0IS(^®)M £A| 

Oil ^3SfO|M^Ef. 

3^q £45~£54S ^26fOj ^lEt q§Hfiy S BBf°J9000fl Al b . ^ § Dj Q HH y 908 m ^ S^j 
^3^01^ ^ «£II0|3 dfOlOt of^l CCH^Oll ^f^AlZiOl ^OjXMI £|H 5E& Sx|2| ^x|3*J 
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EES* ^3£[0|HM &! ^011 ^§Diqn«y908# 0*jA|?1Ot *\?\ W^QU °H§DiqiIHy9082j ^df 
°J0Mg CUI oK)10t &}q^ gXH?| 

SE^ «ai0|3 §x|90201| 2|o r 0| JI091OM 1^231 OCH CHI i A J§fb §0991601 W0\X\ 

?m t^oii h«woi b^ojoji Eq^(trcubi e )g opui^ixi 2^21 

S=tSPI fl» g*fg £J915# 2^21 ^BH^ 7|& Ah0| Oil SSWOIOtE! E>q. 0| IIH^OII 
|*0| gCflS^I ttH^Oll oh SDiDiDHy 9082] U|g0| ^OlSQb §X1PI 

^71 Hi £552] ^3£fO|M *fx|9500ljA1^. ^3£rO|M 950011 9}f>\0\ ^32|0| «g oh § q q EH g 

908g ¥l» ^d|0|3 SxPJ 12^^ EEfL> ^3^0|^ £>x|9500|| 2]m0| ^3 

^0|«3 °H§DiCi]IHy908e y^AI^Ai «ElB1|0|3 S^lfe SJSSXPr ijfiofq^ 

n r £rA| £ ^S2| EHQDHai l&of^l ?l°! ?fg/jyg 0#AIIJ 4 2ib S0Sx| 

Si lEWif »l3«fe 50)1 Sip. 

s yjgsi q^ *j*is^oi aesrsig nsatb sou hp. 

s grssi £ g^e §^ofxi &3 Diem u& m&m 4 2ib aesw 



S WS0II B6f aBSflfe. ?iaWIS(tttt*i-**)S ^2£lb D|CPIff(iother ftffi)2| H0(^1) 
§y 0| S (Sim) Oil 2f2f D|d| ^3£r0|« £tFJ(scribe line)g ma 3 D1CPI»2| H0 

£! OISi ^3B|0|M(scribe)o^l ?|S|0i ^ohCHI 2JZ| QliKSBGl)3rO| ^x|E]^ Xj|1^3£f 

0 ja nj H|2^3£|0|M 403}. 3 D]q7|ff2| ^3Bf0|^ B}0O| 3 X1| 1 ^3^01 Je« 40 !U 

X||2^3£r0|<EL 40 Ah0|0i| ?|x|o|£^ 3 qqj|0M X|X|6 r 0| Sf*«fe X| X| 40 ( $J#HBj8^ 

&n xixiy^^ee, ii ma^iffoi n ^iii^^yoiy ^112^3^01^ Afois sif 

^^1 DiCH^Iffg A|g 3tf@ X-ir 1 a X||2 = BH ^ ?|»(a first and a second glass 

£13. ^7i ^11^3^01^ ^se 3 xinefiH^ ^i&e ^3eioiMo r 3. g?\ ^12^3^01^ 

8 3 fl|2^^ ^3^0|«mq^£ SP. 

QJ\ qq^lF^ ^SOiqnHy (?S a B B mother panel)0|3. «|1 ^! Xj|2geH^ 7|» A|0|0||^ °" 

§()fe B a )e S£I(SA)5PI ^(seal)BiOI §^£|Oi ?iq^£ iQ. 

4 h ^l X|X|y£^EK>l| 2|mo| X-111 A3BF0IM 4& ^|2^3B[0|M 4 s E* A r 0|^ 0! = 

a^l mQ?|&0| XHx|(tfeS)£3^ 7^|1 E|| o| MM q : ?u|m3. 3 qiE||o|«s| ^» (18^) oil 3 XII 
1^3£fO|M 40 ^12^3^01 M 4001 ^ a| £| Qj °iqd[£ ^C|. 

X1I1 q|0| M0|| CHSIOj ^7| X1|1^3^0|M 40 SI X1|2^3^0|M 40S A r 0|0i| ¥3 X||2Ej|0|MO| 
fl«E|3. £PI Diq^lffOI ^IX|^^40O|| 2|«0| 3 XIII ^! X||2E||0|M0|| XlflEIQ 

^^| X1|1^3£r0|^ 40 ^ Xl|2^3£|-0|a ^^oj ^jOj£ BS(— ^J) Oil °|^01 qq^|0o 

§03 asaraiws xiixmb xn^40(^*^s)e q =pui«m aqasE so. 

X||1^:3a|0|« 40 XI|2^3B|0|M 40°. 3 Xi|1^3£f0|M 40 ^ X||2^3B[0|M 40 

oil 2|u r oi ^3^oi « eiejoi uiq^i^e ^ h ^l ^3^oim [fia §0m£^ 

3 Diq^l0OI| ^§2| ^rorSAi ^7| ^3^-01 M £FPJe H|£l 3 qq^|0 S|^o^ 

^ X||1 °! fl|2SS|(a first and a second rol ler)g = py|^r3 2iqSJ£ #q. 

£PI xinssia ^| xi|2#£|^ ^^l ^3a r 0|M Bieie §aio^ 8( oi qq^|0oii a 2 

oil c (bending moment) ^ ^tHA|?|£^ a|2^q&r£ #q. 

a^i xineei^ ^3^01^ d r °j# aioioii ^3 q?\ xji2S£i2i *wmm «a*msrE # 
q. 

^1 Diq^l0M 9|«0| ^x|£|^ qioiMM q =?u|* r 3. 3 El|0| «0i|^ +p\ x|X|y 

^40011 °moi y^£|^ 3 qq^l^e PiLHspl ?ltl iy;| Eiq °iqe r £ iP. 

4 h ^l X||1^3BfO| M 40 ^! X1|2^3£ r 0|M 408 4^1 □fq^l^M ^3£F0|M3 r 8 XI1 1 % Xi|2 
5Mq 1 B (a first and a second cutter wheel tip)g ^ =Pb|m3. 3 XJ| 1 §J X1|2^&| 1 
^^(blade)E AfS q^q£ r £ SC|. 

qq 7|^2| =(i(g) sq ?H|e r b ^^(cut portlon)? r El| oiMM q 

^01^3. 3 ^¥0il^. 4,^1 XII2^3BfO|M 4001 3 51 ¥M Sx|^ ^1 qq^l02J 0IPJ(^ 
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w ft ±^m\*m ^ hh*I£Iiz. m\ w±nvto\*i ^B8 ^ 5t¥S s*ib *pi 

Diq^lBg H3(^®)g ±^z\o\*m * ©IE* HHxiSO) 2iQ2t£ £Q 

S aSOII 2rE* aBA|^U8. ^Oj£ X||1l&Sxm ^01£ 1CH2J XI|2^B§*xll ?b|o r 

b §EMI±S°SA1 ( n XUHBSxIb. 32XH£^ =PSE|fe Xl|1DlCP|ff2| ft! O|0 Oil 

Z|2| D|£| «|l^3yO|S 0||§Stej(a first scribe SIS \\ne)M □ A||1D|q7|»2| fi 

0 Om§ Z|2» ±3BrO| MSPI ?I3K)I go KM Ai£ PiSorOI ^x|E|b Xj|1^3^0| « ^B 

Si XH2±3BK)li=i ^B^. □ Xj|iqq;?|&2| ^j|1^3^0|« OllSyoiOl □ X1|1^3£fO| " ^B S! 

^I2^3£f0i« Afoioii q*im£i| n xiiiniq:?ise xi x\?>\o\ y^orb snxixie*«*BS 
^uisna. □ *H2SB§*ib. u *jH3BS*ioii simoi n *iiiDiq7is°£¥Ei §33 a xii2 

xn2A3£ r oj« oiigEieie n xii2oic-piB^ s0 §y 01 3 e 2121 ^3BfoiMspi ?imoi 

gSrOH CHgorOl ^*l£Jb X1|3^3d[0|M ^B K X1|4^3£|0|H 4B^r, H *H2qq7|&2| X||2^ 
3drO|" dfoioi □ Xl|3^3BrO|M 4^B XI|4^3df0|« 4^B AhO| Oil ?l x|o[£^ D. *H2EHq;>| 

e§ XlXimOj w^ol^ X||2X|X|y#4=&g =PU|orb o[2, 0\^D\\ aj 

71 ^30| i^^c[. 



£18 ^ A| oil 1 CHI £PI|Elb ^§nHg S3£0|q. 

£2b ^A| oil 1011 3WI£lte ^l§nny §JBS*I1 ^SePI AfAISEOiq. 

£3^ £2011 qqi4 &b ^§miy ^BSxI^i Q.^m qquib MM £0| q . 

£4b £20|| qqq 2ib ^SDHy SB§*IO|| 2|*ttO| SB£Jb S IH q hh M s| SB£0|q. 

£5b £4011 qqq 2ib ^SQjquHysj 33£0|q. 

£68 ^3^foi « oHgQjcjnHysj S2£0|p. 

£7b ^jS^qnHy^^q a BE! ^SnHysj §a£0|q. 

£8~£168 ^AlOinOll 2P1|£|b ^§nHy IBSxISI ggSPI 30£O|q. 

£178 01I201I ^|£lb ^!SHHy ^B^£]2J ^0£O|q. 
£18E 0||20il ^|Elb ^§EHy aB^Ai^j §3£0|q. 

£i9b aA|0i|20ii ^^£lb ^§nny ^BS^IOll ^a|£I ^3£fO| ^ ^l|£¥£J ?^£0|q. 
£20-£35b Oil 2 Oil ^|£Jb ^§ EH ^ ^BSx|2j ^S^^l ?l^ §S£0|q. 

£36b ^A|0||201| £PI|£|b Q§ ^§HHy |B^£| SSSEOiq. 
£37^ ^A| 0112CHI ^|£lb £ ^SUH^ ^B£r£J^ SS£0|q. 

£38b ^A| 0113011 ^|5E|b ^&H^ ^3£r0|tii2| A r A|£0|q. 

£39b ^A| 0113011 ^|£|b ^3^ r O|bH01| ^OjAi^i S^M ^S^rb S3£0|q. 

£40B ^A|0j|30|| ^|£lb X||1 gJ X||2^3£rO|^ 7|=P0j| ^x|3 ^1 °} X||2?iq 1 



flaw- 


b §S£0iq. 


£41- 


£44 b 


^Al Oil 3 Oil ^|£lb SSH^i ^3£rO|B]oj ^3£ r 0|^ §3f# 


£45b 






£468 


gBH2| 


°H§imy gBBreje ?^orb ^3£rO|^ ™k\2\ AFA|£0|q 


£47E 




qH§nHy aBBreig ?aefb Maioi3 Sxi^i A r Ai£oiq. 


£488 






£49b 


ge«2i 


QHgcHqimy^q m&& °H§iiHy2i A r Ai£oiq. 


£508 




QijgoiqiiHyoil ^xl8» a(seal)S asmb SS£0|q. 


£518 




_^3£fO|y £x\°\ ^gorb §3£0|CK 


£52b 


gaH^l 


Mai 0| 3 &x|2J flgmb S3£0|q. 


£538 




QE ^3£ r 0|M &x|2| ^S^rb §3£0|CK 


£548 


g?4j^l 


Q§ MBII0I3 Srx|2j asmb §3 £0| Q . 


£55b 




S£ QE ^32101 M ^£0|q. 
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*JA|0||101| 5PI|£lb °i|§HHy m&Z\21Ct&& Panel JflK line)^ °»!§DiPIIHy 0£ B B H mother panel)e 
^gnHyO&H panel)^ £18 £A!0i|10|| £pl|£lb ^Slffly ^&B f °]1O02| S0£O|Q. 

oij§nflg §B£|o| 10 Oe ^§DiqnHy8e ^(stock)mb ^q( loader) 12s ?b|o r :n 2jq. ^§DH 

y sesrenoooiib yassdKA robot)i3oi sxigoi &q. ^^13^ ^-112011 ±*g qh § 

qqnHy8g ig* B21(^\)o\0\ ^Ul|OlO|(conveyer)14 &0\\ XHx| (i£g) ®Q. aiH|0|O|14 gCHI 
XHxIEi 9H§mqnHa8g ^§nny SB£r°J1002| *!S(£10f| 2iO)A| «r*>)°^ y^£|Qj ?|x| 

issq. 

oHgHHy §B£r2M00b °»§n«y aeSX|(«|| panel ^Bfr$£®)1M ^tJimH 2ACr- £2b ^gHHy 
13Sx|1§ ^Sor^l 91 B A r A|£0|^l. £3£ 5E201I qqq 01^ oHgHHy ^BSx|12| £¥M 
UErLHb A r A|£Oiq. °H§IIHy 1&^M8 °H§q qilliy 8§ XHx|^b E||0| M(table)5§ ?b|miQ 

2*q. ^§KHy SBSxIIOilh S^y^^l : f 1 (»*tt65t«8BI)2^r *jx|E|Oj &q. S^^l^b 5 
mi 0| CH 14 #0|| *r|x|£|01 ?|xllS=! 2ij§rjiqnny8e SSfW>l Ei[0|g5 £M| XHxl&q. g*fgjg 

71^2^. S^SY3o^ LfEfLf °{b uhgfg cCFBf ^x|E)b ^H0| E(gu i de)27g ?H|Sr^l £i 

q. S> r 0|H270llb CCfEf ^0| § (s I i d i ng) SfSE^ ^x|E|b S(arm)0| ^x|£|CH 

£jEK$fc*S)01lb °H§DiqiIHy8M S*T*PI ^§r01 £x|£|b S=™E(«tf pad)252|- S^DHH 
25S £Jof H[Bf ^Al?!?! ?|°> A|2jG|(cylinder)2B0| ^x|E|01 £Ch 

£E3e *f£o r oi °H§nHy §B§x|12| ^S¥l flaSKJ. QH § nny iBSxiis oH§qqnHy8^ 

^3^0|^(scribe)uPI ^32*01* ^(scribe }$ff)41 =PH|o^ 2jq. ^3£fO|M ?|=?4b 

E«0|g51 ArOIOil 5B||0|0|142| ^CH^OJI bHx|£|0] &Cr. ±3^01* ?|?4fe & £ h 3 A| 

^(£ft)122. 123# ^H|oH0 2iq. & A|^122. 1230j|b S^E^It^OH 2\z\0\ 

3 gJEK-iS)oi EiioiMS^^q ^| ch q£ °H§qqnny8e x r o|oii ^3 ss&tsiw ^ oi 

S^(Iffii)2£¥£1 ^ aemSE^ ^x|£Jb ? r 0|!= bKguide bar)124. 1257f £j^S|0i 

2jq. 

? r 0|H b r 124011b ^j§I>|qiIHy8^ fi^i ^3£[0|^§P| ?|E[ r^3£[0|M^(scribe gP)1027 r 

HX3o^ qqq 2ib qy 4£r0|go r £^ ^x|£|0) an. 7 r 0|E dH250l!fe oHgqqnH 

y82j Ojge ^3£fO|Mo^| ?|t> ^3£fO|M^1030| ^3^01^^1022^ qg(Hl°l)5rO| m#SX3 
q^ #d r 0|S5[£^ ^x|£|Ol 2iQ. X|^1220ilb. ^3dr0| M^102. 1031 S|^EX3£] 
SfSFS Ctr^ ^^0ISA|7f7| ^|o| SEj (motor) 113. HOJ ^x|SE|01 2[q. 

^3£r0|^¥l02b S^ h HX3o^ qqq 2ib ^t^e q^r ^B|0|go r £^ ^x|£|b 0| =xd| (^Uj 
fg)109fi =?b|Sm 2iq. 0| =xj|109^ Sr3(TM)0llb ^3£f0|M oj|^(scribe head) 1 1 1 0| ^^HY3 
2.^. qqq 2ib grg^ q^f #qoi§o r SE^ M*\s\o\ °±Q. ^3^o|^ aiiHiii2| u r ^oiib 

B *q(tip holder)1060| ^x|£|Oj m ^qi06£j mBOIIb ^ m ^(cutter wheel t i p) 104 

^3^r0|«^103g ^^l& ^3B r 0|H^1022r 2112. ^3£r0| H^1022f 

PISmsE^ ^xitioi oiq. ^3P|0|M¥i03g m^fiX3o^ qqq 2ib ^tfm qaf #^ois 

^xl£|fe 0|=^|109B ^blUr^ 21Q. 0|^|1092| ^0(Jb®)Ollb ^3^0| M 5||^1110| 

5r#HY3o^ qqq 2ib qq ^^0ISo r £^ ^x|£|CH £>q. ^3£|-0|jEi S||H1112| ^ 

0 011b ^ »q 10701 ^x|E|01 °IQ. ^ SC1 10721 ^BOlIb ^q 1 ^1057 r SJ2or£^ ^x|£| 

01 acj. 

oHSHHy a3Sx|1E CCD5rDi|^29^ aqq(monitor)30g =?U\f>\H 9iQ. CC05hDi|^29b ^§qq 
HHy80i| ^BfeiSiM D r 3(al ignment mark)p oj^i&q. HL|Ei30^ CCD3hO{| Bf2901| 2|o r O| 

^3£r0|^ oj|HH1g Sf^fiY3 gfgg ttf£| ^£[0|g6 r £^ ^3dr0| H¥1022J ^3 

^0|M ?|x|2f ^3£ r 0|M¥1032J ^3d r 0|« ?ix|S 0\^L\D\\ t>\0\ ^3£f0|^^- ^£ 

ZIQ. EE °HSqqHHy80l| mSE ^BreiSM D r 32J g^j* CCD^Di|y29£ #goh ^(#<^)S 

x|£|5 r 0l ^mot e«0|M50|| Al|M=! q q hh y 80| ch^U sib S^oil 0H§qqirHy82) 

Qj^y ^£2r ^:3£r0|M¥102. 103011 2*2* ^x|g ^Ei 1 104. 105H] oh § Di q HH y 80i| LH 

§BA|5|?|xis 2jmoi ?mq. nBim ^fieioiM^ hhoii oH§qqnHy82j cn^ye HI 

Tmt-^ ^3£ r 0|M¥102. 103011 ^3£r0| M oil H11 1 e Sr#HY3 »Si q^f 0|-§-A| 

?I0A1 ^3£r0|M^q. 01 a & ^3e|0|H MZ.KttHfir4l : linear interpo I at i on) Oil 

^3^01 t=L£Hn fhq. *^6rb ^ A| 0||2 ^ 3011 2101 AH £ Qr^^lXIS ^i^S^Oil 2Joh ^ 
3&r0|«7^ ^A|gq. 

oi q^ m^xiq §y pj^e ^ h ^l ^3qoiMD r q ^xitib ^oi b^^iofx]^, ^gqqmiys 
o| m cA §^£;i a^sjxi eib 3? EEb a^^l?2^ r biioim5^ 5H§qqnny8g aiim^ 
b §^£^ r ^b S^oiib si^^ ?i|§qqnHy8oi aiieejsm iHoiiei m^x^ q ^ pj>ye ^ 

qA| £2e SS»K)i ^S^q. °JjsnHy S&^xMb 5*^|^(}igffi«t)3l# =pu|«3 

2iq. s^?l=P3ib QI0IM521 o STEi mo] L ^ 0H§qqEHy82j EfA|(ffi^)^q. 

5^7|=P310||b. £20|| 2J01A1£| S r #S127^ qqq £ib ^SH^^q M IMOII CH^f YAr Hgf 
M 0|¥b S5f?l(3fg»)32^r ^x|£|01 2>q. e*t7|32b 6|g!q332| ^^0j| 2\o\0\ ^HHKBB 
P^)o^n| ^^Eioj 2i3. EiioiM52j Ah S o^«Ei mo\ l\£ oH§qqnHy82j m&S nui^q. 

S ^7 1 32011b E! DH^(mat)347^ H[A|^ ^SqqiIHy82J ^S(ffiM)^ S^rb flxlOII 

¥^£|01 2iq. 5^13221 y^oiib SSJHIH370I ^ x| £| 01 2iQ- g^inHS37b ^Eiq 
38011 21^01 Ql^^rE^ ^x|£|01 212. 615103321 *mo|| ^xl&l fi|g!Q| 39011 2|S r 0| 
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ar£HY3 0|§61£^ £JCH °1Q . 

5^I?31S, 2m 0|§61£^ 5^7|32p X|X|51b X| ^35M ^HISU 2iQ- X| ^35 #0||b £ 
^7|321 4^ 0|§A|5|?| ?|g! 2E1360I ^x|5Eiq wq. X| ^35 b. £S0|| qqq °JX| &8 
SE-jOll 2\o\0\ S}#HY3o^ UEjU oi fe CCf 2* 0|§o r £^ *Jx|E|01 °jq. 

qxi £1# ^3&moi gg&q. ^smiy ^BqpjiooB ^Biioiojiss ^uiaiin sjq. =wioioii5 

b ^§KHy SB§*H0|[ 21 o 101 ig»U)e| ^gmquHySAg em(TSit)2| *|x|§§*|xW 

X| *}£f>\0\ ?|x|g§g siq. ^miO|0)150||b £13 3|0| MOfg table) 160| ^x|£|0] 91Q. 513 

EII0IM16S ?|xiag?|x|oii 2iOiAi ?|xi3§£! oijs^qnHy8Ae 90s sISAiyq. 

°»§nHy ^B^eiiooE ^smiy sbsx|ia» ?d|oi:a °«q. °»3HHy a&swiAt as 
21 *i4^ #7is ^§nny le^nsci st xii^i ohB ^gmiy bbsxiij* ^^§1 =? 

?U|o^ &q. CCfBhAi oHgnny SBS*MA£1 =?^oii ch^ amis gge 5H§ 

Hjjy lB£Jx|1Ab f|3 Ei|0|M160|| 2jofOj 90£ S| 3 S °*| g CH Q EH y 8AM §Bo"lO| HHy 

BE<q. ^§nny 1BSx|1A0|| qeioi sea ^§nny9b y#S5(J6tb robot) 17011 sie r oi xjim 

±mms> stock) 18^ yt^q. 

£4b £2 £30|| LfEfU °lb ^gTOiy SBSxHOII 2\Z\0\ IB^Ib SI|S « q«| B 82| §0 

£013. £5b £4011 IJEH4 oh §0i CI IIHy 82] §S£0|q. £6b ^3^01* 3*2J °H§q 

q my 82| SB£0I3. E7E ^gqqnHys^Ei 2JHS §B£! ias| °»§qc-iimy8A2] S0£ 
oiq. ^gnnqnnyeb 6St§2£A| 3^x2^21 B^H2j °H§miy9^ i^Q. ^sqqDHyee 

^olb 2S2| ^± J\&2\ A\0\0\\~ ±J(seal)110| g^^Oj °jq. £M13|- 2S©| ^£H± 7|» 
Oil 2|«0| &E)AtSI 2J(gap)0l|b «I?(»AP)S¥E| QI|3U&A)0| ¥Oi3q. 

oH§mqiIHy80||b. 8l«2| gBfl^ BBSPI °l£l ^3Bf0|M 0l|gei°J (scribe Jft£ line)S3 

3K #*2| 7|B8 S&3PI flff ^3q0|« 0113 q°]S421 . £| eefl± ?|B 

S IBo^l ^3^01^ 0H§er?JS5?f ^S5EJQ1 £jq. °Hg qq HHy80j| b. £502J 

Q»!SCHqiIHy908^ i>0| ^915b §^£101 5iX| ?^ oH§e ^EluPI ^11^01 § 

oiqe =p^e ^Pbimb ^SDHy §&Bf°Ji002| e^oii Qo\o\ gg«hq. ^?J^^130| ^q 12011 
^^Ej QH S ojqnny8e iS^i ^°Jofoi =mio|Oi 14 ^oi| XHx|6^. ^mio|Oji4 qo\\ xh^IS n 
§qqnHy8^ ^\mm ^B^?J1002J 3«K£ioil ?lo\M ¥^ y^£|oi ^ixiisgQ. 

£8~£16e 0111 Oil ^|£|b ^IS^y ^BS*|12J m^M ^So^| §^£0|q. £50|| 

14^14 °ib S^($B*)610I| £iO|Ai2J ^3£|0| « 0l|§^oiS5 ^1 S4B ^3Bf0|M^b §^ h 0i| CH 

mo\ ^s&q. £8e ^smoi ^s^q. ^j§imy ibs^hoii ^^is s^y^^i=p22i #^uh 
£25^ ^tHl 01 Qi 14 ^oii ^ojAi ^x|^§E! q EjnH y 8e sejmoi. °ij§qqnny8 ^oii oiq 

^3£h0|^ 0H§d[°jS57[ ^3£|0| M ^1020j| ^x|g ^q ^ ^1042[ ^3^0| « ^1030|| ^ 
xlS ^Ei a ^1052r2j AhOlCHI ?|xim£^. Q"SqqnHy82J gjyoi E||0|M5^^q ^|Oj 

?l °H§qqiiHy8# »^^q. ^q a ^104. 105b ^3£[o| « ong^ejss ^oii °iO]A| 
qt, f oQ $iq. Ej|oiM5b ^!SqqnHy8g sejmoi 5^1^31011 ^xig a 

^7|32b qsqqnHy82j mxi&q. 

9\E] m 104. 105b ^3dfoiM oii§^ojS5S ccfdt ^!§qqnHy8e ?^ohb ^eii^ ?I&10A. 10B 

e ^I^^Oil 2J^Oj ^A| Oil ^3Bf0|Mt^q. ^q 1 ^104, 1057f ^BH± ^l^ 

10A. 100 Oil g^i* CII21 5H EH 1 U104. 1052] 0|^^£S ^3B[0|H^ OCH OflJ 2i0jAj2J 0] 

§^£SQ ^| o[&. tLH^ ^3(shock)0l| 2|o^Oj 7I5.M0A, 1 0B 0|| £Q0\ mm\ 

b ^ h xis 4 s °iq. ^Aioiioil &m ?iq 1 a 104. 105011 2|ms ^^H^ ^I^MOA. 10B2j 

LH^ S3 Oil 7?1 X| £^o^b 4^1 3^ (SH crack)e 4 0|£|^ 1 

104. 105 ^Ai b ^ #^2J§0i| 2|& ^^i XI 1 3 ,074 , 1433Z0JI M A| £1 Oj £lb s^H^ 

i li Aie^q. 

£9S ^^o^Ol SBOII mt\0\ ^SE^q. ^iq 1 S104. 105011 21ol01 S^H^i ^ISIOA. 10B2| LH 
^ HS0||7?1X| £^Slb S~ ^ 3^]0| ^3qO|M 0HSq°JS5S Hiq §^£|CH DLH^Oil 
oi|§qCiIIHy821 g0§ EIXI^IH 2ib S^?|32S 3q£ £90|| £iOi Ai ^9.^. oieAi^i 

3 ^3^oim qeje qq ^sqqiiHy8£Yq M&E C^0HlrM-)63M xi|>i^ ^ 

21 CK 

£ioon/d 5^oi32S schai 1BS63S nii7i^q. nei32 Elloi^Sb ^!§qqnHy82j 

oHXIlohq. S^nH£25b. ^3B10|M 01ISqojS471 ^3B[0|M¥1020|| ^x|@ ^E1 1 H104 °J 

0|§o r £^ oij§qqirHy8e m^mo\ «^£hq. ^3qoi^^i03e ^H£ixi 3f£^ xis(3ffiM)oi| 
cHoioi 4^1 q&r oisai?I3 2iq £io-£i30ii zioiAib EH oil qqqxi gfbq. 

£H0IIAj 5^|32b eH§qqnHy8£| mxi&q. ^eu ?iq 1 gi04b ^3^o|« oils 

£lojS4S qEl 5£H^ ^I^MOAS ^3Br0|Mt^q. 

£120i|A| 5^7|32b 9i!§qqnHy8£l ^BS ^H. £120i| ^^oj ^^P_^ 3=>£|5h 

q. 5^|=?310i| ^x|S g°jnH£37^ ^q m ^104011 2J§101 g ^ A3£10|« 0||§qoiS4M 

qq 2H§qqnHy8^^q IBAI^J ^b^64= sej^q. 

£130J|A1 1BE641 SeJ§! §°JEHH37^ 5Eb £13011 SlOiAi ^^PJ ? u d££ 0|^ 

^q. oi 97|| moi 3iq i a 104011 2|eioi °ij§qqiiHy8^¥q IBS SBS6471 xiixsq. 

qgoil £50ii qqq Sib S^620|| °iqA|2| ^3B[0|^ qejS3, S4 §y S5g ^3£ioi^oib 
e^oii qmoi ^s^q. £140||A1 m^^\=?29\ s*[iH£25b ^qqntiyB ^oii qq as 
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& ^3£fO| ^ 0||§Bfe!S5^J ^Ei 1 U1042]- 1 U105 AF0|0!| 5\x\o\^ ^goiqflHiiBg 

B££|q. 5** J 132 b °lj§DiqiIHy82J gJBM HfXjBQ- ^| EH 1 H 104. 105b ^3SJ0|« 0I|§8| 
o(S5g CCf^ ^§CHqnHy8# ?Sofb 7IB10A. 10BS SAIOll ^3B*0|«^q. °»§ 

□iQiIIHy82J gJBS WXIom £ib 5*[7|32g I2Qi£ £14011 2101A) 0|§A|5MB 
^3£fO|M Oj|S£|oiS5S Hf£r 8113 D) CH HH a8S¥E| 1g2| °t|§ CHOI HH y8Afr i91 4 2 
^?|32b !Bt> oijSCHqiIHy8Ag £10|| qqq &b ^mi0!0j150i| XHx|&Cf. 

£150||Ai g^EH^25b. ^3£[0|« Olf § Bj-o] S30| 1105 ?| £ 01^3. ^3£f0| ^ 0||gE*B 

S4^P ^£1 1104 O^Oll $\x\f>\S.m ^§Q1CiIlHa8# B£Bq. ^3£|01M^1020|| 
1 ^|104b ±3£r0|* 0i|§^oiS3^ S4 Af0|2] CCfE ?1£IB^ £15011 °10\M 3Ef* 

aflfog 0|^o|C|. EH 1 i)104b 3^ 3>IB10AS >^35}0|M 0H3£ r BS4S fI|Bf ±3BfO|MS|- 
H. 31 q 1 B1G5b ^BH^ 7IB10BM ^3B.f0| « 0j|SejBS3# UJEf ±3£rO|«&Q. 

SE160i|Ai §Qi 01IIHy82] gjcfg HfXIS^ 2Jb S^|32# Z2CH^ £E1601| 2JO|A| ?4 "'go 

s o|gA|?is ^3^oi« oiise^S3 §a S4# ct^ei ^§aiciiin^8S¥&j IBaib §b^65M 

C\A\ £10j|A| aWI0|0l15b S^I320I| 2\f>\0\ X\{x\E ^S&|CHnHa8Ag ^W2| £1x1^3 ?|x|J r X| 
B£W)| ?|x|^3S ElQ- sJS E||0|M16S 3xl33?|x|0!| 2iCH /H ?{xiaS£! oHgqqimysAl 
90SE SISA|£!Q. oHgnjjg SBS^MAb £> h ?IB ^§nny ^B§xH2J ^g]B e^oil 2| 

moi ^§qqiiH^8AM ^§n}1^9^ IB&q. ^gflHy IBSxHAOii 21^01 ^BB ^§^^9b 
Be^£l70|| 2jmoj AIM ^18^ ^i^q. 

OP|0||Ai 2Q9\ ^I^JHS^I^S StfAia S^^XHS^I^o^Aj °H§Hy ^ 0j|^ goi ggma 

XI B £ ise oioii ejggxi &b«. oiiff ^b 3SH^ ^IBS ai^ ge» g£f2SQ r q±g 

£1|0| HHy(plasma display panel). EL C|^p2ll0| EHy(organic EL display panel) §2| Q 

±m$\0\ EH^Cflat display panel)5f *J£|^ 7|B(silicon . A r IIf0|O1 7]B(sapphire £ffi) § 

Oil eaflA ^IBM SSAI& B£^l }|EK¥S*Sg Oil CHoH Ai £ ^ ^ 

¥teib AAI0II2 ^ 3011 210IA1S Sffl«q. 

SE^ ^SEHy §B^M0| °"§qqiiHy8^^El i^i qh§d| qmiysA! ^smiy SBSx|1A^ 
i^ofoi o"SiiHy9^ B£b 0115 qqmsixiB b iSS 0|0il ^§£|A| SffeCf. ^SUH^ ^ 

B*rx|10| 0H§CHqniiy8^¥El oH§DjCiIIHy8Ae C[§ SSOII 2iQ1Ai£J 5^71^31011 £1 

5E& oHgnfly §BS*I1A;>> §BEl ^j§BHy8e ^IM ^^o^ ^*ofb 0j|S UEfLHSXIB 

nHa a0§r«iAoii ^^i^i s^i3iA0ii s\t\o\ qe gsoii ^ojAi2i SA^xKft^E). 

S« § o S B q Bf £ S Q - 

EES ^3^0|M 7|?47^ E||0|M52f S^7|^31 Ah0| Oil HHa|£|01 2ib 011 S U^LH2iA|B ^ ^ 
§8 0I0II ^§EjX| Sfbq. QHSDiqiIHy82j s^q bd8 =?y|o^ ^l¥(cut portion)!- 

E|| 01 S5CHI m^o\H. 0| gxlb ^§aiqnHy82i 0|B(sffi)# ^3^o|«W ^ 2!£^ 

^3£r0|«¥103# «Hx|oHl. a^lb ^§0iqmi^8£J S3f ^3Br0|H^ ^ £i£^ ^ 

3e|0!M^102S bHximqEf£ iCf. 

01^^ ^01 ^A| Oil 1011 2J^B B^ h B^^I I r 1 2b. [» q HH ^82] ^3£r0|« OUg^fBOl A3BfO| 

«¥102. 103011 ^xis ^q i ui04. 105 afoioii ¥\x\■3\^^ oiqnuyss xiximoi B 

^Bq. 1 U104. 105b. ^3£t0|M 0j|§BfBO| ^q 1 ^104. 105 A r 0|0i| ?|x|6|£^ 

B^^l¥20j| 2|of0j B^^j QHgqqnny8M ^3^o|« oiig^BM cae^ ^3d r 0| IB 
oi iih^oii 2&2j 7iBo^ ^tib ^jSqqnHy2j ^aioii i&i 4^ 2i 

on^ QH g q uh ig n B[ £jm >^3^0| « M£l|0|3(break)^ ^Q^f giOj^J q. H ^Jlf. 

B2S§(J^«XfI) ^ H3I0I3 (break xg)0| MSfiepi aH^Oil ^ § q q EH ^ ^ SBor^l 
?IB ?rSA|B# B^^ 4 ^B OrU^r oH§DiqiH|ye §Bo r ^l ?1B §Tx|2| ^xlB^I 

(4 l A|0li2) 

A| 0112011 B^l^lb ^j§EHy ^BBfoib ^A| 011121- D r ^7 r x|s ^|§n-fqiny §Bo r O| ^|§nHy 
^ Bbq. £l7b ^A| Oil 2011 B?ll£lb 1B^B2002| SB£0|q. ^A| oil 1011 B^liqb 

?H§ttHy §b^bioo2j ^^fi^2^ ^^s^oiib sas §. h ^¥ss i^iq. oim 

^Oll CHB 4^1 B iS§ ^^BQ. 

qH§nny ^B&rB200b °«sqqnHy8M ^^Srb ^qi2S ^dlo^ °IQ . °J\%M£ ^B£fB200 
Ollb B^J^^130| ^x|£|01 2iq- B2J^^13B ^q 12011 ^^^! ^§qqnny8g 1^ m?lo\ 
o\ ?1X|^§E1|0|M19 ^'Oll AHxlBq- 

°ij§D«y §B^B200S oH§HHy SBSxIISe ^UlerU °LQ. £18B ^SPy ^BS-x|1B2J §B 
£0|q. £17 °i £18M ™ttm ^SBq. ^SUH^ IBSxMBb q quny8M AHx|5P| 

mt>[0\ ^x|£|b E||OlM(Jbffi table)5B gJ 5fW EflO|g(T»t table)6BS ?b)|5 r ^l 2iq. 

E1I0IM5B SI ^rW E1|0|M6Bb m4 h S71S L[E\L\ 2ib ^§> f # q^f 0| 4^ Si>ll £l 01 

&q. °J|§nHy lB&xHB01lb S^B^I : ?2B^ ^^|£|Oj 2iq. S^B^^I z P2Bb ?Ia|^§ e||o| 
M19 ^011 XHxi^i 0H§qqnHy8e a^moi 4^ E1I0IM5B ^oii XHxIBq. 

o"SGHy SBSxllBb °H§qqnHy8M ^3BfO|Mopl ?IB ^3£f0| ^ 7|?4Bg =?Himn 2iq. 

^3£ r 0|M 4^ E||0IM5B ^ EJ|0|MBB A r 0| CHI UH*|E|CH ^3B r 0|M 7|=?4Bb 
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£B0)| qqq 2iX| &b g> S3 X|^($*t)S =Pb|SH2 HIH. » Xl^Oilb E1|0| 

S5B a 0^ 9I0IM6BH) a^OII H0|A|. S*f»*7l ?2B0|| 2JoKH DiqHHgBg ££ 

^ £x|£lb ^WIH HM00I 3^£|0j oiQ. J r 0|£ U\409\ 5 r 0O||b «2| £i|gJ(rai I)410| § 

^£loi nq. ?k>I£ HMOoiib ^§cHqnna8g ?a«fc 2§2| seh± ?I3 § g4°| 

7IS8 ^3£fO|MoPI ?imoi gx|£lb ^3£|0|«^427f £HSJ41# ^£f0|g5f£^ £x|£| 

01 HQ. 

^3£|0|M¥42b £j|^4ie (Xf£f # BfOlgof^ *jx|£lb 0|gx1|441 =?b|S|:n HP- 0[^*1|44°j 
WHOIIte StfH712| u|9§ ff*5* aittOI *ix|£|01 HOI 0|^xj|470| £E|M10|| 2|»fOJ Sf4fH71 
2| 0|g& 4 s H£^ *!x|£|01 2q. 0|g*j|470i|b «3«g)480| H2§£|01 HID. 

LH£r4801|b £qM2£f M UAKbal I screw) 0j| 21^01 gf>\ Q^ElsL 0|=S 4 2iE^ £x|£lb 
SQ XI XI All (holder S^)500| ¥*t£J01 aq. BP X|X|*j|502| SrBOIIb 5Hq 1 ^51# s|36 r 
£^ XI X|5rb ^3£r0|« 6l|£(scribe head)52? r ^ x|S^| 01 HQ. 

£19b £18011 H01AJ2J s^HJ2| ^0||A| d r £r M IH2| ^3£rO|M 3I£52 ^ □ ^3?!? 
2J ^FS^Oiq. ffq X|X|*||500llb gBC|530| H§£|0| 2iCH S£|flXI7|?54C #o r 0|^A|gj 4= 
2i£^ £|01 2{q. «^^x|7|?542] u r B01lb S3 (rol ler)R0| si|*!or£^ ¥*J£|01 HQ. £3 
Rb 51Ei S U5i;0r 8!i(-50)S HHx|£J01 HQ. «SjR2f ?iq 1 ey 51 g SE1M20|| 

2\o\0\ &o\ ygf# D}£|- ijxJK-flPr £101 £2K#m)e*q. «^R~ 530|| 2|5 r 0| 

* £101 HQ. S3Rb E1Hg(Tef Ion), ^^^(Duracon) ?J!X|L|0|g BE^q . 3 

S^fhard rubber) §2| B3*1I (3H£lt) S ^SEIOI HQ. #£|R2J X|Mb 5mm 0|*f 15mm 0| 
oK ^fllfe 2mm 0|# 5mm 0|s r 0|q. S^RM ^£s[b X| L|Oig gBr^ , Bgfilc 

(tmmm swimfc bsoiiai £3^(^mt±)€ Hb 5101 uh3=iwq. 

ei|0|M5B2| or^oilb. ^§DiqnHy8# 2§sj #£H^ ?\& g o[^2] eeH^ ?IS 

H ^3£f0|Mor^l ?im01 ^x|£lb ^3^01^^4301 ^x|£|01 21Q. ^3£f 01^^438. 4^1^ 
^3B r 0|M¥42if ¥U|o^ 2i2. ^5»B[0|M^42^ CH»o^= «Hx|£|01 21Q ■ 

o\¥i Ej|0|M6B°J o^Oilb m&E JiW?\=?mVSifr l»±««)70| ^x|£|01 HP- 9BB W»^I?7S 
5f#H71^ qqq 21b ^t^S Q1SI561 ^orb (robot cylinder)55S 

^uism Hq. ^^q550lib ^^q55M ^P^ofb £qM30| ¥*T£JO| HP. m5r5B0|| 

b flgc|570| ^ffe q&r ^x|£|0| MCf. 6|g|C|572| ^BOlIb X| X|^x| (i}*SIE)580| 

£^o\^m ¥^£|0| X| X| 58b Sf^H59^ IjEJm Hb C£|^ ^| 3 s r £^ £| 0| 

2iq. 

qA| £17011 A] oH§nng ^B^r£l20oe S^y^¥20g ?h|^^ nq. S^iy^¥20b ^l§nH^ 
IB&xMBOII 2|mot §E*S ^§BiqHy8Aa S^ h or0| «r^E|I 0| M23 9. £ ^l^^Q. ^a|oh^«20 
Oil 2ju r O| QIISEJiqnHyBA^f XHx|S| «^E||0|M23S 90£ ^ISohOt ^§HH^ SBSfllCOII oi^Bh 

b ?lx|^ Qij§qc-iDHg8Aa »^&q. 

oh § ntjyj ^^^012008 ^ISHHy §&Sx|1CS =Pb|6^ °[Q. ^snHy ^BSxIlCb. ^ ^if£| 
x|^7 r ^7|tr qijgnHy ^B&x|1Baq gb Si X\m\& ^SDHy ^BSx|lB£f ^ 

a ^Himni nq. ctfBfAi °H§nHy a&sxncsj ?^oii mti ^/n^ ^gb ^^^q. oh§iih 

y ge^xMCb y^E1|O|M230|| 2|ofO| oh§ Di quflg 8A# §Bo r 01 ^§IIHy9^ PibQ. 

°^SHHy S^^xncoii oj^roi °^§nj|y9b ^#^170|| £\t>\o\ xiim ^^18^ y#=!q. 

0I3& g- =pdimb ^snny §B^2I200S| =^oii QHSfoj ^s^Ick ygj^^i3b 12011 
^ssj oH § n;qnHy8# 1^ e^lSrOl ?|xia§ q|0iMi9 ^oii XHx|ohL[. 

£20-£35b ^/|0||20|| ^|£|b ^§nHy ^B§x|1BS| iSo[;| ?|oh §3£0|q. £20 

Oil H01A1 °"§imy SB^xUBOII ^x|=! B^y^^l^B^ gojllHEb. ?ix|§S E|| 0| Ml 9 ^0|| 

xHx|£i °HgDiqiiHy8g gpjoroi QH§qqnHy8 ^oii □[ ^^b^oim oi|§ &f BJ01 

0| M ^42 Oil £x|£J ?iq 1 S513I- ^3^01^^43011 ^x|g ^ B51jlf2| A r 0|0|| ?|x|or£^ 

°Jj^BiqnHy82j ^301 Ej|0|M5B^^q ¥101 U£b ?l x|^ ^§qqnHy8e y^y. 

^3dr0|« ^42011 ^x|E aq X| X| All 50b HqM20|| 2J u r 0| ^§£101 5\&&Q. ^3d r 0| M¥420l| 
^xlb' 3Mq 1 ^51 b ^§oiqnHy8# ?£ofb 2&2J ^bha ^Iff §0||A1 Ah^oj ^sh^ 

Oil ^§^| S^H ^^(cuiting pressure) S^^P- 0| ^¥420|| ^x|£J g^Rb ^^2| 

s£H^ ^IBOIJ ^§2| g ^ (contact pressure) ^^^hCf. ^3£[0| «¥430|| H01A|£ U[£* 

^r^l ^ gq X| X[ All 50b SE1M201I £|o r 01 ?§£|CH ^^^q. ^3£fO|M¥430l| ^xl^j ^E] f 
^51b °"§qqH||y8g ^^Srb 2^2| ^£H^ #011 A1 o r ^2J ^BH^ J|^0|| i§2| l^H 

^^o^ S^E^q. ^3r2|0| M^430fl ^X|b S£|Rb o r ^2j ^^1^ ? IB Oil ^§2] ^ ^ 

£ S^&q. 

£20011 H01A|2| afCH£0|| qErU Hb Ur£f a0| ^3£ r 0|«¥42, 430|| 2>2| ?iq 1 

^51b &m qSr q^or^ll gq. 2^H2| ?iq 1J ^|51b ^3£f0|M OIISBrPJe CCRf oh 

§oiqiHy8e ^mb sbha pib ^bha ^ib# ^^i^ ^i^syoii 2is r oi 

§ X| Oil ^3Bf0|M&q. 0| ^3^0|HS m CCH CHI HOIAI. ^3£[0|«¥42. 43011 ^ ^x|b 

M^Roi °H§tnqnny8M ^ x|X|o r n h^I aHb(X| ^^£| ^q i 51 oil 21^ mn Et^e 

£21011 M ^3B r 0|MS ^3Bf0| M¥420i| £[OUib. IP X|X|x1|500| IF 

q. 01 ftHboll ?iq i ^j5l °| sqRb ^£ll^ ^IB£^¥q bq^q. 3£|H QH^480| 

£21011 2iCHAi ^= ^^£^ 0|=^q. 3 ^0|| ^^iq530| #e.iR§ ^5 r A|^jq. 01 

S^. S&IRSiOl ^f^ A 7I2K21 ^§2J ^^o^ S^^q. 
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^3BJ0|MM IS!! >i3BfO|M¥430J| 2J0|A|b. ^q X|X|xj|500| Sf^q. 0| CLH°Oil 

5i &| 1 fJ51 M3R£ 5^ 7|ff£S¥E1 ^£|=|q. 3£|3 Cfm480| £21011 2iO)A| 

94 ifgog oi^q. 3 *oi| gaq530| M£1R= &£Ai2jq. oi 33h m?imo\ 

^2H^ ^S2j ^og g^t*q. 

0| ^ EH Oil £1CH A1 , ^3^0| tdfi ggsj ^3B}0|«¥42 . 43011 Zf^i flxig MB1R0I ^3Bf 

0|MS Al^fS^I £2] gjEH ?|x|^ £]-iOF ^ m0\\ g£H± 713 Si ?l& £g 

&|*!ofS ^3qO|M £J°] H g£J£^ $\o\ °H§Di qUHy80j| 1 2£ljM(bending moment )?|- *f 
S^CK SEjROI ^3^0I^# Al^o^l £2] SEN ?|x|^ EISOK^B ^3£}0| « ¥42011 gxig 
»£|R8 ^3o[2. ^3£fO|M¥430|| ^x|£! S&iR8 SfSffq. 

£ >b3^0| «¥420f| £x|@ #3R# ^ 0|§A|?|3. ^3BJ0| *¥430|| ^x|g SBJR 

m 5\m oigAmb ous qqmaxiy. yens ^3qoiiEL¥42oii ^xig mbirs z\m 

ahgog 0|§A|^|^2, ^3^0|H^4301| ^x|£ «&jR# ¥ = S82£ 0|gA|^|q^£ §q. 

SA|0l|0l| 3& 54 Ei S ^51 011 ^£H^ ?|»2| e = fl|o| °f g 0 %s| ^0|# £ £ 

^xj 3 EHg 4, °IQ. 2f ^Ei 1 S510II 2JSK)1 3<*0| ±3^0|« E*pjg 

qq g^sjoi si^i nH^oii mm°\ mm\ °mo\^ g 201^21 z*goii 21^01 °Hgoiqnity 

M r^3£[0| « £|o|^ *J§J*] gc+oi ^S^q. C£|^A] £21011 qqq gg£ 

«eiloi3 SSOl siq. 

£22011 °L0\M X|XlSx|58£ £22011 °10\M £f= Ol^o^O] X] X|^x|580]| ^x[S *]¥ 

(chuck 3$)^ oH§cHqnny82| U\X\*}Q. £23011 2iCHAl QH § u\ qj hh a 8 a XHx|o} 

E||0|M5Bb gf§£5 0|^E!C[. I^S XI X|^x| 58011 ^x|£ *1¥01| E1X|E]01 £jq. 01 24 

1*01 °H§oiCiDHy80| »e|gq. 

£24011 2J01AI 1M§ mx|Sh *j gx|=l X|X|§x|580| Sf^&q. £25011 X|«S*| 

58^ £252| sf^S^ UqU yAl^tro^ sigm^2. X|XISx|580l| S3 

A| ^¥0j| EfX|£jO] 2>g ^E^0| M^mO| HlPiap. £26011 01 01 Al X|X|Sx|58£ 

£27011 £iO!Al EI10|M6B^^ 5f= ^§2S OI^E^q. m*t& A^I^BOII S^DHHb ^ 

# QI0IM5B01I XHxI^j QH§[Hq]IHy8g S*T&q. £28011 SiOlAl ^j§QiqHH^8M S^TS S^DH 
£^. °H§[HqiiHy82] C|§ ^3B[0|M 0l|§aoj0| ^3B]-0|^¥42. 43 AF0| CHI ^|x|m£^ ^§CH 
q 71^80! E||0|M5B ^ Ei|0| M6BCHI ^^Al ZHx|E|b ?I^|S qq^|^8e ^#E> 

q. 

£29011 aoiAl £20011 qqq 3^21 aoi moi 2^2] ^q 1 ^51^ qg >i3qoi* 

oilS^oie q^ 0H§mqiiny8e =?^mb £m SB«^ ^IB ^ e^H^ ^ISS ^l& 
xi g M Phoi| oj^oj £ A|0 || ^3qoiM&iq. 

£30011 910\M £21011 qqq ^0| efOj ^3£^0|M1- ^3qO|M_¥42. 43 

oil ^ mvne ^sqoi^s ai^o^i 221 ^sh £igo[ ^ ohchi 

^ ^en^ ^l& si2^q. 

£31011 &01A1 oij§qqnny8^¥q ses °H§DiquH^8A2| g^i xh*ie.h sf^ eiioim6B^ ^ 
^ ^tfo^ oi^o^q. 9|oimbboii xhxis 0H§DiqnHy8A^ eiioimsboii XHxia °H§q 
qnHys^^q gai^q. eiioim6Boii xHxie! ^|§qqnny8A^ s*[^#¥200i| simoi y^eii 
0lM23o^ y^sjq. 

£28- £31 oil qqq y^£^i ^sqqmiys^^q qqimy8A7|- q 

01 y#EiioiM23o£ y^q. 

£32011 2I01A1 E1IOIM5B01I £J^2| QH§ EH EHQU 801 ^SP. £33011 ^OjAi 

S^&.^¥206. °ijSqqHHy82] ^&(^$S)01| cc q= ^3B[0|« 0||§qoi0| ^35.[0|^ 

¥42011 gx|=! 5iq 1 15m ^3q0|«¥4301| ^x|=i ^jEJ 1 ^51^2] A|rO|0|| ?|x|of£^ ^ 

§qqmiy82] i^oi oh# Ei|oiM6B^¥q ¥loi ?jxis °H§qqnHy8e y^^q. 

3£|2 £20011 qqq 21 b 3^2[ ^oj 2^2] ?iq i U5ie &^l& ^sqoi^ oiisq 

M^oii 2|a^ ^aioii ^BB^iME^q. 3 ^oi| £21011 qqq 2Jb 3^21 ^oi mot 

0|^S ^3qo|^¥42. 43011 z|Z| gqRe ^3qo|MS Al^uPI 32] ?| 

xi^ £ieor ^ nHoii ^dH^ ?m ^£H^ ^i^ &m ^ sis^q. 

£34011 910] M X|X|SX|580| £35011 °lO\A-\ X\ X|Sx|58g o\¥f E|10lM6Bg tf 

>m sksshh] )t>q. 32.1^1 xi xi sx| 58011 ^x|g aj¥^ o"§qqniiy82] igs§ nFxi^q. 
3 *o|| 0H§qqnHg8AM em EIIOIMBB^ ^ ^821 0|§^q. 1M§ x| X|^x|58 

Oil ^x|S ^¥011 ^X|£|01 HQ. 0\2\ a0| WISDICIDHBSA^ ^I^Cf. 3 ¥0|| 

ig^i EfXI^ ^x|& X|XISx|580| o^^^q. 3£|3 X|X|&x|58g 1^1 

ElPl^q. ofW £1|0|M6B0ll XHx|£! °H§qqnHy8A^ S^y^¥200|| 9\t>[0\ a^E||0|M23O^ y 

qA| £17011 SiCH AH S^y^¥200l| 2] of 01 01 qiQIU 8A^f a^E|10IM23o^ ^^£13 

OIM23S 90 £ alSmoi ^jgEHy S3&x|1C0l| 2J3o^ ?|x|^ ™ S D1 q IHy8AS y^tiq. ^ 

snHy SB^xnc^ £p|sh QH^nny ib§x|1B2J s°J& =^011 2|ofoi QHgqqiiHysA 

m §BA|5q °»§nHy9e B)^q. ^§nHy lBSx|icoii 2]ofoi §^ oH§nny9b ^^^^17 
oil 2]ofoi xii g ^^18^ ys^'q. 
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o\^n\ iioi aioij2oii u*\&£ii=?2B±. 0H§cHQiiiHy8oj ^qoi* onsqeioi ^321 

01^^42. 43011 2f2f gxiS 3Mq 3 §51 A r 0|0li ?|x[or£^ °Hgr>|qnHy 85 x\x\z\o\ 
y^shCj. ^ U51£. ^3^0IM 0||SB|o]o| q 1 ^51 Ah0| CHI ?|x|orE^ S*l , »A7l=i l 2B 

Oil 2|m0| 0H S [}|qimy8S ^3qO|M OJ|§qoj5 qq ^3q0|«E>q. 

0| OCHSOll 2S2| g£H^ ?S£lb ^gqqUHyq Ml ^AIOII I9t ^ ttH 

boil QHgojqiuiyg ±3qo|« a sei|0|3& Sfi^f a<HX|Pi| £iq. 3 g:ah ™ 

gqqnuyg IBoPI ?f§A|yg ^ 2iM £21 o r qq ^SCHqiHiyg 1W! 

flff Sx|2| ^jxig^M a±AiiJ 4 s 

£36b ±]A|OI|20ll 3313b q^ °ij§llHy §3q°!200A2| g0£O|q. £f?|& ^ 3 IIH y §&^£J 
20021 ?£fi±2* §gj& ^£fi4:0]|b S°jq. 015 =P£fi4:01| CHtl m M \ 

oH§HHg ^E+q°!200Ab ^§HHy SBS^HBg ^UISHH 2jq. ^smiy lB£ h x|lBb y&g^l3 
Oil 2jmot g^S oH§mqiiHy8M IB^Oj ^sqqimy8AM BIMOi y££S23°s gg&q. 

y^^^23g ongnHy §9^x|iboii £imoi oh § di q mi y g 20121 °»§nny sbsxiics 

atnq. ^ ^§imy S93x|iCfe y*S*23°S¥&l g^g q§qqmy8AM ^ SB^Oj 
°H§im^9S y^Oi ^^S523AS §3Sfq. SJ6£*23Afe 24 ^SUHy IBSxMCOll 2|mt>| ^ 
2v °"§HHy9S 2Q|21 tHI^g §x| (bevel ing &S)67£ §S£>q. A HI fflg 3*167 g S! 

^^^23AOii 2io r oj 0H§nny9# mi^g^oj «|#^^17^ y#£Si7g ^ mi 

yjg §x|670l| 2|moi ^SHHy9i q§ §3 °£ 

o|£f aoi °H§nHy £BS*HCS uHximS qg(tact time)o| q t,^c[. 

see> ^§nny a9S«liC2| gm(-?J)oi S^oiqqs El9(fifc^)2| °H§nny 

£37^ ^ A| 0)12011 331£lb £ q^ °>i3nHy l&q°l200B21 gS£0|q. £36 M S3EW>I ^| 
» ^§nny §3BfeJ200A2} §^e^ ^fi^oilb eg*E! M°]q. 015 ^^fi^Oil 

cue* SMllff ^SS a^f&q. ^isnny !E^2J200A£| q^ gg, ^isnny §bs^MB£ 2ch 

^ximOl SI^ HHx|oh ^^1M68. y^^^(JK5g robot)23BS §0[q. 

0|2f ^0I °ij§DHy §&&x|1BE gg£ UHxima q^0| q y§ S^rsq. ^l§nH 

y 1E^*|1B2| o'^Ol HSidS a^OiqBtE q^2J ^SEHy ^3Sx|1B0l| £|oFOl iB^iai 
^1^^ 4= 9LQ. 

(^A|01|3) 

^'ai oil 3 on £ib ^§miy ib^xi^ eijgcHqnHye ^3B[oi«mb ss^i 

£38g ±U| Oil 30]| 3^|E1^ ^§HHy §&&x|1D£| A^A|£0|3, £39^ ^§n«y SBS^HDOil $i 

oiAjoj asm^ satoiq. ^§nny gesxiiDb m^r ^ia^i g^e sioig 

5DS ^yim^i 2iq. eiioim5D2| ^0Oii^. °H§DiqnHy8oi n ^boi ei|oiM502j ^go^^q 

¥101 Lf2£^ AHx|£|01 oiQ. 

o-ilSHHy HB&xMDfe mx|y^|?(ffiJ#JR5g«Sfli)3M =?u|*u £[q. ntx|tf^|?3S E1IOIM502J 

ago^ E) fj0i Qijg^qujiyaoi E^ximoi eiioim5D£1 ^3 oil 2iCH Ai oHsqqnH 

ysg y^SE^ 0H§qqimy8e eiioim5D21 ^Si ctRf ^oiyiq. nfxi^^Pi^oii^. £38 oil 

2iO)A|2| ^#5131^ qqq °!b ^1T0I|A| m ffHOll YXf agfi S*^|1170| flx| 

£|CH aq. S^7|117^. a 5! qi 1B2| =^|0il 2|«0| Wim^ ^^£101 E1I0IM5D21 ^ 

go^£j ^]CH qs QHg Dl Q | ]iny82| gj HlXl^q. 5^|1170||^ Mhoj QHM1180I iLh 

xi °H§qqnHy82j g^fh ?lx|oj| z|2| ^^sjoi 2«q. ^xiy^^R38 gf>\^ oi 

5oh£^ S^^|117e X| X\ SH=r X|^120M ?y|6^ 21Q . X|^120 ^011 b S*^|117# ^o|- 0| 

SA|?|7| ?|°| s&f 1 19^h ^x|£|Oi $iq. X|^1208 ££oii qqq 2»xi are seioil 2jmoi 
m^5Y5^ qqq 2ib qq 3? oi^o^^ ^xi£ioi 2iq. 

E110|M5D^. 0H§DiqnHy8S V\X\o\0\ QH§[HqiIHy8S aOH-Hb S*^|1170| 4 
3*^111701 °HgqqiiHy85 ^oim^ qq ^^£lb s^PI ^Ui g(JSJES guide 

groove) 126M ?U|5 r 2 2iq. 5^^| ^LH ^12B2| g^Oilb. 3 ¥|0II Di qmi y 80| XHxiqb 

^^2) BB4ll5^h 5^|ii70| QH§DiqiiHy8^ ^oi lh^ ^Wi qq ^ h ^x|£|0i ^q. 

&i|0|M5DM ArOIOII ^3 ErX| y ^| ^3£| yCH^OIIb. ^§qQUHy8e ^3qO|^U^| $\°} ^3 
BrOlM ^l^4D^ r ^x|£|01 91Q . ^3^01^ 7| Z F4D^ El ^2J X|^122. 1 23 M ^Ulof^ 2jq. 
oh ^oj X| ^122, 123011^, ErX|y£7R30|| 2]d r 01 El^£|3 3 E^KfeS)0| El|0|M5D^^q 

^|CH q^ ^§oiqirHy8e Ami oil ^3 HS^ ^ ois^o^^q ^'^ 3^£^ ^x|£|b 
?[0\^ UM24. 125^h ^ S^£ICH 2JQ. 

^ r 0|^ dM 24011b ^§qpllHy82J SSI ^3^0|^o^| ?|& ^3q0|« ^ I =P 1 02 ^ h 5[#HX4^ 

qqq 2ib ^l> f e qq #qoige r £^ ^x|£|oi ^3. ^fo|£ hm 25011 b ^sqqnHy8£j 01 

2§ ^3q0|Mo^l ^:3q0|M^1030| ^3B10| M¥1022F CH^eiS^ 5 r ^BX42J ^f^M 

qq ^qoismsE^ ^x|£joi °±Q. xi^i220iib ^3qoi«^i02. 103M m^^U2\ q 
q ^qoi9A|?|^i ?m eqn3. 1101 ¥^£|0i yq. 

£40^ >^3q0|M¥102, 103011 ^x|£lb XI1 1 . XII 2^ q i ^is ^S^b §S£0|q. £38 

°1 £40011 siCHAH ^3qo| «¥i02b sf#HX4^ qqq £ib iHi qq #£rO|gsi£^ ^x| 

£|b 0|e*ll109M =FH|^r3 ^q. 0|=x||1092j o r 30l|b ^3q0|^ 61|£1110| ?\0\^ H|124i Al 
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01011 E||0|M5D2J yq^M %*o\0\ mWo\^ ax|£|0| 2IQ. ^3£|0|^ o1|E1112| o*0Ot| 

b a aa 10601 *!xieioi &q. a §qio6q m&oiib ?iq a aioof asisioi aa. 

A3qo|«¥103b A3q0| "¥1022* ggi°! ¥H|SH3 A3q0|«¥102£} 

CHSofS^ gx|£|Ol HQ. ±3qo|]EL¥103b 2*«HX4S qqq Hb ^Sf§ qq #£}0|go[ 
£^ ^x|£Jb 0|g«10BB ?H|oHi2 2iQ. O|§*||1092| #£0llb A3qo|M 61|E1110| ^0|E 
bM24§ AtOIOII ^3 Efl0|M5D2J gotOI ifof£^ £x|S|0| HQ- A3q0|* SIIE 

1112) ^ 0011b S »q 10701 a^l£|0) 2iq. g gqi072I &EH>llb 1 H105^|- £x|£|0) 

2jq. 

A3qO|M ¥102011 ^xl£|b 5ME.1 1 ^104b *M SQ 106£| t|3§£J128^¥q Sf^E130oS qq 

q 2ib »STff m\o\ E£Kifg'L*)£|E^ ¥^£iq HQ. A^qoi «¥1030|| ^dxisib ?iq 1 
ai05b a SC1107SI ss§£ii29£¥EI 5^3130°^ qqq 2ib £H>'§ tmci S^EIE^ 
¥*f£|0| 21Q- 

g&CH#21 SftOII q^ A3B}0| JeL ¥102011 ^x|£|b 3M EH 1 ^1042J 2j gjtf ^3B|0| M¥1030|| 

^xig i ^10521 u gb Q = Q. oi ih^oii ^Bm^eJ ^§Diqimy82| g^oii 

qq ft&vm CHg& ^ HQ. 

01 ?qqb ^STOiy aB5WMD2| =*J0ll CH^OI £g^Q. £41 LHXI E44b OJ \ 

§nH<y se*Sx|iD2| ^3qo|]=! §^ h e ^smb £30|q. ™sqqnny80| Ej|0iM5DS a^ioii 

A3qoi« 7|?4D2j n ^eoi ^iq SESOii qqq hxi &e 

?l=poi| 2mo| Eiioi M5DCHI xHxiqs. E410|| qqq £b qsf ^0| EfX|a^7|=?30i| 
s*f¥ii7g EiioiM50^¥q ^ CM oHgq qimy 82j m^m mxi^q. a^-li Eixiy£}|?3 

oil £xl£ X|^i20b &f^HY5^ qqq 2ib qq ^aqoiM ui^mdi- &o\o\ o\^t\ 

n, xi ^120011 ¥^£ s^ h ¥H7b qximia &b oi qnHy8g ^oiyq. mgWQm^BB 

E||0|M50£| ^0011 #qi15 Ol^mOl AfiqO|« ^I^DM SfotOI ^§gCf. 

QH§CHqiI||y82J A3qO|M OIISB^eJOl A3q0|« ?|=?4D0|| ^x|g ^3^0|M¥102. 1032| 

a ^ 104, 105011 CHe^b 0|goh£E^ ^§ D) qiffly 80| «.^E|3 X|^120b OieS §X| 

E^q. 

q^OII ^3£[0|M ^|^4D2J XI3M2201I ^x|=! Sqi13b ?\0\^ H[124l qei ^3£fO|M¥102e 
^^AI^IH. E420II qqq 2ib ^0| ^3£[0|M¥1020|| g gqi060|[ ¥^ h 3 

Ei m ino4b ^§cnqnHa82] s^I ^aafois onsaieie qq ^^qoiMthq. e£iii4b 
0|H qi25l qq ^3qo|«¥i03g ^SAl^ln, £420|| qqq £ib uf2f ^01 ^3qo|M¥ 

103011 ^xl^j g a Ej 107011 ^E1 1 aiOSb ^§qqiIHy82| OlSe ^3B|0[ « qojg 

qq ^3£f0|M^q. 

n ^ou EFXiy^l^oii gx\& xi^i20b m^SY5^ qqq sib &ifg qq ^qoiM 
^?4Dg §fSK)| q oige^. xi ^12001! s^ h ¥H7b qxi m^l 21b °«sqqnHy8g q 

^'(>|lhoi £43011 qqq &b t)|£[ ^01 q|0iS5D0ii g^^j ^126£^ ^i^j^q. 

0H§qqnHy8b 9loipsoq ^^oii ^q «&ii 15 a§ qq q y^c[. eH§qqnH 

y82i q# ^^qoiM oiisqojoi ^3qoiM¥i02q ?iq i ^104011 cn^mb $\x\7)\x\ oi^m 
i-^- 5H§DiqnHy80| «^EJ3 xi^i2oe qxi oi^e sxi^q. 

nqn ^3qoi« ^i?4Dq xi^122oii Mxlg £qn3b J\o\^ u\mm qq ^3qo|^¥i02e 
^eA|?m. £430|| qqq 2ib uf^f aoi a »di06oii ¥^ h ^ ^q g ^i04b ^sqqnHys 
2j sg§ qg ^^qoiM oiisqye qq ^a.qoi^q. 

n ^o\\ nfxiy ^71^3011 xi^i20b m^HY5£ qqq ?ib qq ^3qoi^ 7| 

=F4D# timoi q oig^na. xi ^120011 ¥^1^ s^[¥H7b qxi m^. 21b ^^qqnHyse q 
ijqujq. ^gaiqsny8q EE QE ^^qoi^ oil§q^]0| ^3qoi^¥i02. i03q ?iE| i ^104, 
105011 ch^o^ ?l ai^^xi oi^o^^ °H§qqimy80| y§Eis xi^i20b qAi o\^m 
§xi&q. 

q^oil sqn38. ^42S *^si-&| ^oi ^foi^ qi24S qq ^3qoiM¥i02S 

^SAi^m. £44011 qqq 2ib uf2f aoi ?iq g ni04b 9jj§qqn||y82| see A3 
qoi^ oiisqeJM qq A^qoi^q. sqn4b ^^ih qi25g qq ^3qoi^¥i03g 
A|?|H, £44011 qqq 2ib y|2f aoi ^iq g ai05b °»§qqnHy82j o\^m A3qoi 
m oii3q°ig qq A3qoj^°[q. 

oi4 h ^ aoi ^aiopoii 2|^^s nFX|y^7|=?3b. ^!SqE-|]iny82j A3qoiM oiisqoioi ^ei g 
aoii cH^mb Slxl^xi oiem£^ °H§qqnny8g ufximoi y^m^. ^gqqnHyee mx|oh 
^ehoiiai °i|^qqiiHy8g A^qoiM oiisqeje qq ^sqoiHmn. oH§qc-|iiHy8q q^ ^ 
sqoi^ oiisqoioi ^q 1 noil cHUmb z\m\x\ oi§^£^ o«§DiqnHy8e ^x^o^ tn 
^&q. 

qqx-i 51 eh s fjoi °H§qqnHy8# A3qo|MoPi s*0|| ?lo\M, itfx|^^|=?3b ^§qqmi 
yse Ttl^oW qx|ofQ. oi cHboii 51 eh i ^oi 0H§DiqsHy8e A^qoiMq^i s^on ^oi 
ai. ™%nmmmm ^b s^w pai ^sqquHyse xiximb ^^ h oi nsw ^q. oi 

3 UK oHsqo|nHy8e A3qoi«mb q°J(tact time)# B^Al^ 4 s 2iq. 
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oi &o\ ¥ ^goii 2jms. qq mi ye m&*\y\ «9 ?r£Aieie b^ai^j ^ sib i 
se g ttaoi si^s. *j*is*!oi eg hb§*i a SB^e.if flisi* ^ aq. 

EE& £ ^SOil 2|S r S. miivm cnqnH^e UBS 4 s &b HBS*I » 

SB£r£!g ^ 2iQ- 

s=?a 1 

SaXHS(lftttt#S)S ?3£ib DJCPIB (mother £fi)£| 5S(^I) SI 0|S(«ffi)OII ^ D|E| 
^3^0|« describe line)g CCf ^ 3 qc-PIBS] 52 Si Ol^l ^3£r0l« 
(scribe)CPI ?|S r 0| &S r 0|| Zf2| CH9(!f}A) *\0\ *ix|£|b X]|1^3£r0|* 4=B Si «|2^35J0|M 
4>B2r. 

II Diq^l^oj ^3£f0|^ £f°J0| H X1j1^3B[0|^ 4B S! XI|2^3^0|M ^B Ah0| 0{| ?|x|5r£ 
b 9 

fll 19011 2i0\M. 

m\ X|X|^£^B8. □ DiC^IElO] D. X||1^3£r0|« ^B SJ W|2^3^0|^ ^B AfOlM g^r 

9 * m\ mediae s£» r te 3ie § r b bbs«. 

a=?a 3 

xil 19011 ?lo\M. 

an xixi^^bs spi mq^ies s*k«*)*k>i ewrfc mb §b§*i. 

St*9 4 

XI1 1 SOII 2i0iM. 

XI*ltf*«*S D|q^iS2| ffl9(-*)8 HrX|(ffiJ#)ma/d £M 

orb 3B§*I. 

St*B 5 
XIMSOII 2i0iA|. 

£PI DiqJIffS 3tf£ 3911 §y X||23eH^ ?l»(a first and a second glass ^ 

£131. 

£?\ Xi|1^3^0|^ 3 Xj|1g£H^ 7|ffS ^3arO|^ r II. 

X||2^3£r0|« ^Bb 3 X\\2M^W± 7|&8 ^3£ r 0|^orb ^S°^ §rb SBS*!- 

S?9 6 

»|5»0|| 2i0i A| . 

6PI Oiq^l&b ^SqqnHSOaS mother panel )0| 31. 

£PI XH|1 §y X1|2^H^ AfOIOilb ^S0£ a B a )# M£J(f:fA)o^| fle ^(seal)BOj ^££|b 

e r b ik^i. 

3?9 7 

« 19011 SiOjAi. 

£PI X| XI^^^EhOII 2|s r 0| Xfl1±3BrO|M ^B ^ X1|2^3^0|M 4=B A r 0|? 0|^£|b 

*PI qc-piffoi XHx|(4£M)£lb X||1E||0IMS q ?u|*a. 

ZL X1|1E||0|M2J ^S(1IU^)0|| 12 X1|1^3£r0|M ^B ^ X1|2^3e r 0|^ 4=B0| ^x|£|b m 
^Fb §BSx|. 
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§¥S 8 

wm\ VMM. 

X1| 1 Ei|0| SCHI Qo\0\ m\ Xi|1^3£}0|M 49 SI Xi|2^3BfO|M 49E A[0|0]| ^3 XJ|2E||0|M0i 
£*|£|:n. 

£PI EHC-PI&OI £f?| X|X|^£490|| 2|mO) □ XI1 1 SI X||2Ei|0|MOi| 23 XH*|£Jb 51 ^ 

6- r b «bs«. 

S^S 9 

XIII SOU 2i01A1 . 

6^1 Xl|1^3clf0|* 49 SJ Xj|2^3£rO|M ^cfoj ^Q1£ SS(-^)0|| 2]o r 0j [Hc-Pl^o 

s¥ei s&a aBa(ttiiftf-)* xh**h= xii* s q =pbi^b ^s^^ m 

10 

snaoii 

£PI X1|l^3£[0|« 49 % M2±3.E\0\* 49g. □ Xi|1^3Er0|« 49 §y XH2^3£f0| M 49 

Oil 2]o r 0| ^3£ r 0|J=! Bl-ojoi Q]QJ\^m ^3£f0|M £r£!S CCfaj l^f£^ 

b XI1 1 S! Xj|2H£j(a first and a second roller)^ 2J*t ^Ul ofb f§2£ 8 r ~ S9§ 

XII1090II £»CH>H . 

£pi xiiisam mm^i^ g?\ ^3£r0i« a^g g^jo^ e r oi £pi Enq?ieoii s £ 

0!^ (bending moment) g *|gA|?|£^ SI9ofb ^§25 S r b IBS^I. 

a™ 12 
anisai hoi>m. 

£ h ?l X||1M£|b £^1 ^3£r0|^ £r°"M AfOIOil XU2M32J yCH^g SSWfe 

mb 8 93*1- 

a=?» 13 

Diq^i^e xhxispi ?imoi ^*i£ib eii oi Me q =?uisn2. 

3 EiioiMoilb £PI X| x| y ^4 9011 2imoj S*ab 3 nicpi&s eHJispi ?\m sep r a 
«9fe 31 g § r b 3 93*1. 

£PI X1|1^3d r 0|* 49 XI|2^3£*0|M 498 ^1 [flC-PISS ^3B*0]t=lorb XH1 1 H XI! 2 
^q 1 9(a first and a second cutter wheel tip)8 2[2| =PH|u r 3. 

3 X||1 §y Xi|2^q 1 go| 1*^ (blade) 8 Aj^ CIS ^# ° ^ Srb 3 93*1 . 

s=?s 15 
»n»oii aoiAi. 

£M DjqJIffSl s(,(,g) s fi ^H|u r ~ Sl¥(cut portion)^ g££lb EijOlM^ q 

U ^l¥0llb. ^I XH2^3£rO|^ 490| 3 ^xlb ^\ 0IS(^M)M ^3 
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*H1±3£K)|M 4*9£ 3 ^x|b D1C|:7|»2| SH(Sffi)8 A 3£|0!^ 4= 



16 

n xmiB§rxib. ?i gauss M}n\m\&2\ ^ oisoii ztzt dibi *m 

^3B r 0|iE! «iaejo!(a first scribe !ine)# QJB|- 01 C-P|»2| S! 0|SM 2*2* 

3 ^|1Diq?|^oj ^|1^3£[om 0||§£fojo| H *||1^3^0|Je! ^9 Si XH2^3£rO| M AK)|0I| 

H *H2SBSx|fe. □ flUSBSWIOII 2jo r 01 3 XHiqc-plB^S^ei §B3 □ fl|2D1C-p|ff2| 
S3 ^ 010011 3 XJ|1^3Er0|JEi 0l|§^o|^ HxH^)o\S.m 2[2| D|B] ^39 3|2^3£rO|M 
OjlSBfOjg CftBf n XI^CHCPIBoj 5 0 □} 0|2§ 2|2| ±3BK>l»E»Sr?l ?j^rOj &o\0\\ CHSor 

H 731201 Gp|S2| *H2^3£}0|M £[°J0| 3 fl|3^3^r0|H ^B ^ *i|4^3£|0|^ 4=9 AK>|0|| fl 
IBAI^aj. 
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